Abstract
Introduction 9
Extending the concept of "median" to structural representations such as strings has by applying all possible substitutions, insertions or deleting the symbol at a position i.
69
The new partial solution is the string, selected from all the new candidates andŜ , which 70 minimizes (1). This procedure is repeated for every position i. The effect of choosing 71 a different initial string as the set median or a greedy approximation is also studied. 
80
Some heuristic knowledge that can help to assess how promising a modification 81 will be are included in Fischer and Zell (2000) and Mollineda (2004) . The quality of 82 a partial solutionŜ is evaluated by computing its distance from every string in the set.
83
Thus, it is also possible to discover the sequences of edit operations. In an attempt to 84 speed up the convergence of the search procedure, these authors propose the simultane- 
96
Intuitively, it may be expected that the distance fromŜ to strings in S Y ES decreases 97 regardingŜ . A formal discussion of this result can be found in Bunke et al. (2002) .
98
The effect on the strings in S NO clearly needs to be taken into account. Since sets in-
99
duced by each operation may be different when applying multiple operations, it might 100 be very difficult to characterize the effect on S OD(Ŝ ). Empirical results, which will be discussed later, suggest that those methods that apply multiple perturbations at the 3. A new algorithm for computing a quality approximate median string
107
As noted earlier, a general scheme that can be used to search for an approximate 108 median string is:
109
-select an initial coarse approximation to the median as the set median.
110
-generate a new solution by performing some modifications to the current solu-111 tion.
112
-repeat while a particular modification leads to an improvement or another stop 113 condition holds.
114
The works commented on Section 2 suggest that when it is necessary to find a 115 quality approximation to the median string, applying modifications one by one would 116 appear to be a better strategy. 
it can be expected that S OD(Ŝ ) will decrease by 2. A similar analysis
151
shows that the application of op 2 leads to a reduction of 3. Table 1 shows the computation of the edit distance fromŜ t to S 1 and S 2 . In the first case, this results {s(5, 0), s(5, 6), s(0, 1), i(6)}. Table 2 shows an edit operation ranked by its frequency.
159
Note how a different goodness index leads to a different ranking. Applying the best and D(Ŝ t+1 , S 2 ) = 5, which is S OD(Ŝ t+1 ) = 10. Table 1 : Computation of the edit distance cost fromŜ t = {5, 5, 0} to S 1 = {3, 1, 1, 2} and S 2 = {0, 6, 1, 6}. Substitutions of a symbol a by a symbol b have cost min{|a − b|, 8 − |a − b|} while deletions and insertions have cost of 2. An optimal path is shaded in order to follow the best cost operations easily and visually. The procedure used to compute the approximate median string needs to compute sets. Our approach was used to compute an approximate median for each of them.
205
The proposed algorithm, referred to as JR-S was compared to the methods proposed by , where S M is the set median, in order to facilitate 215 the comparison of the results of different algorithms and datasets. The lower it is, the 216 better the approximation to the true median found by the algorithm is. In each case "ε",
217
"S M " or "S G " refer to the initial string, that is, the empty string, the set median and Besides, a third experiment was carried out to compare the results with respect 224 to the true median. In this case, we collected four sets of 20 random generated strings 225 over the alphabet = {0, 1, 2, 3, 4, 5, 6, 7, λ} with length varying from 3 to 8. Operation 226 costs were fixed as explained before. Table 5 shows results on this simple database.
227
As mentioned previously, the results confirm that applying perturbations to the par- in all experiments. This measure represents the quality of the results. The chart in 1b shows the average number of distances (in thousands) (Freeman chain codes set). In both cases, less value is better.
Conclusions and Future work
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